A simple and rapid assay method is described for determining the specific radioactivity of the y-phosphate group of 32P-labelled ATP. Labelled ATP is incubated with cyclic AMP, cyclic AMP-dependent protein kinase and histone H2A under conditions leading to maximum phosphorylation of the histone. The specific radioactivity of the y-phosphate group of the 32P-labelled ATP is calculated from the total amount of [32p]p1 incorporated into a standard amount of histone. This assay method uses inexpensive commercially available materials, and it yields an accurate specific radioactivity with as little as 0.25 nmol of 32P-labelled ATP.
phate group, together with the known concentration of a cellular constituent, to determine the stoicheiometry of the phosphorylation of that constituent. Alternatively, knowledge of the steady-state specific radioactivity of [y-32P] ATP and the total radioactivity of a compound in rapid equilibrium with the y-phosphate group of ATP may be used to obtain an indirect estimate of the concentration of that compound.
For many purposes the most convenient available assay method is that developed by England & Walsh (1976) . This relies on measurements of the maximum amount of 32p that can be enzymically incorporated into a standard amount of glycogen phosphorylase. A disadvantage of this assay method for many laboratories is that commercially available phosphorylase and phosphorylase kinase preparations may require further purification before use. They are also expensive.
A second assay method, which relies on protein phosphorylation by [y-32P]ATP present in simple tissue extracts, is that of Cogoli & Dobson (1981 and bovine heart cyclic AMP-dependent protein kinase (type P-55 11) were obtained from the Sigma Chemical Co. ATP concentrations were determined by a linked assay coupled to NADPH production as described by Lamprecht & Trautschold (1974) .
Hepatocytes were isolated and incubated with
[32p]p1 as described by Kirk et al. (1981) (Fig. 2a) .
If the histone concentration is lowered, then it is possible to use the assay method with lower concentrations of ATP. The limiting factor in the assay method of England & Walsh (1976) [y-32P] ATP of known specific radioactivity should be included with every experiment for calibration purposes. The assay method has been used successfully to follow the labelling with 32p of the y-phosphate group of ATP by hepatocytes and foetal rat heart slices in vitro (P. T. Hawkins & D. Heeley, unpublished work). With hepatocytes it yielded specific radioactivities for the y-phosphate group that were similar to those obtained by a much more tedious high-pressure liquid chromatography procedure (Garrison et al., 1979) .
